Myocardial adaptation to long-term action of substances associated with decreased intensity of cardiac function.
The effect of prolonged treatment of rats with 6-n-propyl-2-thiouracil (PTU), verapamil, or propranolol on cardiac pump function and the properties of myofibrils and mitochondria was studied. After 6-8 weeks of treatment, the heart rate and maximal cardiac output of the isolated heart of rats treated with verapamil or propranolol were higher than those in the control group. The PTU treatment was followed by lower heart rate and maximal work. Calcium sensitivity (pCa50 value) of skinned ventricular fibers was higher in all experimental groups compared to the control by 0.07-0.15 units. Myofibrillar Mg2+, Ca(2+)-ATPase activity measured in isolated Triton-skinned cardiomyocytes was considerably lower after PTU treatment than that in respective controls (0.128 +/- 0.013 vs 0.178 +/- 0.010 mumol Pi/min/mg protein). In contrast, long-term treatment with verapamil or propranolol was accompanied by increased activity to 0.223 +/- 0.018 and 0.254 +/- 0.015 mumol Pi/min/mg protein, respectively. Neither the basal mitochondrial respiration rate of saponin-skinned cardiac fibers nor its enhancement after addition of low ADP concentration or creatine was significantly altered in any experimental group. Also no difference between control and experimental groups was observed in the total activity of creatine kinase or relative percentage of its isoenzymes extracted from cardiac tissue. Thus the changes in cardiac pump function after prolonged treatment with agents decreasing cardiac function may be attributed to concomitant alterations of myofibrils while mitochondria remain relatively intact.